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Abstract For survivors of aneurysmal subarachnoid

hemorrhage (SAH), somatic and cognitive deficits can

affect long-term outcomes. We were interested in com-

paring the deficits identified in SAH patients, including

cognitive deficits, at discharge by neurosurgeons and def-

icits identified by neurologists upon admission to the

rehabilitation unit on the same day. The assessment of

deficits might have an impact on referring patients to

rehabilitation. This retrospective study included 494 SAH

patients treated between 2005 and 2010. Of these, 50

patients were discharged to an affiliated rehabilitation unit.

Deficits were grouped into 18 categories and summarized

into three groups: major somatic, minor somatic, and

cognitive deficits. Major somatic deficits were identified in

16 and 20 patients (p = 0.53), minor somatic deficits in 16

and 44 (p \ 0.0001) patients, and cognitive deficits in 36

and 45 (p \ 0.04) patients by neurosurgeons and neurolo-

gists, respectively. The absolute number of deficits in daily

activities identified by the neurosurgeon and neurologist

were 21 and 31 major somatic deficits (p = 0.2), 18 and 97

minor somatic deficits (p \ 0.0001), and 61 and 147 cog-

nitive deficits (p \ 0.0001), respectively. Significant dif-

ferences in assessment of cognitive and minor somatic

deficits between neurosurgeons and neurologists exist.

Based on these findings, it is evident that for the neuro-

surgeon, there needs to be an increased awareness of the

assessment of cognitive deficits and a more routine inter-

disciplinary approach, including the use of neuropsycho-

logical evaluations, to ensure a better triage of patients to

rehabilitation or for discharge home.
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Introduction

Aneurysmal subarachnoid hemorrhage (SAH) is a devastat-

ing disease with a high mortality and morbidity due to the

initial bleeding and subsequent neurovascular events. Despite

recent advances in surgical, anesthesiological, interventional

procedures, and neurointensive care, the outcome for SAH

patients remains poor [1]. Up to 80 % of patients show a

reduced health-related quality of life and deficits in neuro-

psychological functioning 1 year after SAH [2–5]. Cognitive

impairment is one factor that greatly contributes to the

reduction in quality of life for these patients [2, 6].

In the hospital setting, the treating physician is respon-

sible for the assessment of cognitive deficits during acute

therapy after SAH and any subsequent referral to a reha-

bilitation unit. For SAH patients, this role is frequently

performed by the neurosurgeon. The pivotal question is

whether neurosurgeons identify these deficits sufficiently

and accurately––including cognitive deficits. To investigate

this question, we reviewed the medical records of patients

with somatic or cognitive deficits that were transferred to a

rehabilitation unit. We compared the neurosurgeon’s

assessment of the patient at discharge to the rehabilitation

unit to the assessment performed by the admitting neurol-

ogist at the rehabilitation unit on the same day.
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Materials and methods

We conducted a retrospective database study of 494 SAH

patients that were treated at the Department for Neuro-

surgery and the Institute for Cognitive and Restorative

Neurology, Bern University Hospital, from January 2005 to

December 2010. Of these, 50 consecutive SAH patients

were discharged from the neurosurgery department and on

the same day admitted to the rehabilitation unit at the

Institute for Cognitive and Restorative Neurology. We

collected the patient’s clinical status by reviewing and

recording all neurological deficits that were documented in

the patient’s medical record including assessments at dis-

charge by the neurosurgeon, and admission to the reha-

bilitation unit by the neurologist. In total, 32 neurosurgical

residents and 15 neurological residents performed the

exams.

Deficits were grouped according to major somatic defi-

cits (major cranial nerve deficit, major motor deficit, bed-

ridden, parenteral or nasogastric tube feeding), minor

somatic deficits (minor cranial nerve deficit, minor motor

deficit, sensitivity, reflex status, supported mobility), and

cognitive deficits (orientation, speech, apraxia, attention,

executive function, memory, visuoconstruction, visual

function, and neglect) (Table 1). The identified deficits

were then summarized as the absolute number of deficits

according to major somatic, minor somatic, and cognitive

deficits, and as the number of patients having a docu-

mented deficit: major, minor, or somatic.

Patients who were unable to participate in a clinical

examination due to a low level of vigilance or reduced

compliance were not documented as having a deficit, rather

they were documented as having an incomplete assessment

for the particular parameter.

Descriptive statistics were calculated [mean and stan-

dard deviation (SD)] and we compared groups using a two-

sided Fisher exact t test (GraphPad InStat, GraphPad

Software Inc. La Jolla, CA, USA). Statistical significance

was defined as p \ 0.05.

Results

Of the patients included in the study (n = 50), 29 were

female and 21 were male. The mean age was 52.5 years

(SD 8). On admission to the neurosurgical department, two

patients presented with a SAH Hunt/Hess grade I, 19

patients with grade II, ten patients with grade III, nine

patients with grade IV, and ten patients with an SAH grade

V. Upon discharge, a ventriculo-peritoneal shunt was

placed in 22 patients due to malresorptive hydrocephalus.

All but three patients were discharged from the neurosur-

gical unit and admitted to the rehabilitation clinic on the

same day. The three remaining patients were transferred to

a third hospital and then readmitted to the rehabilitation

clinic 1 week (n = 1) and 2 weeks (n = 2) after discharge

from the neurosurgical unit.

When evaluating overall deficits, there were 100 deficits

identified in the neurosurgeon’s discharge assessment

compared to 275 deficits at the neurologist’s admission

assessment (Fig. 1a; Table 2). Further analyses by deficit

category showed that neurosurgery discharge listed 21 and

neurological admission assessment listed 31 major somatic

deficits (p = 0.2), 18 and 97 minor somatic deficits (p \
0.0001), and 61 and 147 cognitive deficits (p \ 0.0001),

respectively.

In the assessment of the number of patients identified

with a deficit, neurosurgeons and neurologists documented

major somatic deficits in 16 and 20 patients (p = 0.53),

minor somatic deficits in 16 and 44 patients (p \ 0.0001),

and cognitive deficits in 36 and 45 patients (p \ 0.04),

respectively (Fig. 1b; Table 2).

For both disciplines, cognitive deficits exceeded major

somatic deficits in all but one Hunt and Hess grade. In Hunt

and Hess grade 1, neurosurgeons assessed one major

somatic deficit without a cognitive deficit. Incomplete

assessment was noted for 11 parameters in neurosurgical

Table 1 Overview of deficit categories

Somatic deficits Cognitive deficits

Major Minor

Cranial nerve deficit Speech

Apraxia

Attention

Executive

function

Memory

Visuoconstruction

Visual function

Orientation

• Diplopia due to

occulomotor/

abducens/trochlear

nerve palsy

• Visual field deficits

• Facial nerve palsy,

etc.

• Reduced trigeminal

nerve function

• Mild facial nerve

palsy

• Oculomotor deficits

such as impaired

smooth pursuit eye

movements

• Lateralized Rinne or

Weber, etc.

Motor deficita

• M3 and weaker • M4 and greater

Eating

• Dependently • Independently

Mobility

• Bedridden, passive

mobility

• Walking with aid

(walking cane/

frame)

Reflexes

• Asymmetries,

pathological reflexes

Sensory deficit

a Muscle strength was assessed according to the British Medical

Research Council Scale
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(two major somatic, two minor somatic deficits, seven

cognitive deficits) and 85 times in neurological assess-

ments (six major somatic, two minor somatic deficit, 77

cognitive deficits). The number of incomplete cognitive

assessments varied significantly between the two disci-

plines (p \ 0.0001).

Discussion

We found that considerable differences in clinical assess-

ment exist between neurosurgeons and neurologists, even

though the assessments were made on the same day and in

a highly select patient group—those already selected for

rehabilitation. We observed the widest gap for minor

neurological deficits that might have less impact on daily

life. However, the most relevant difference exists in the

assessment of cognitive deficits. These deficits were sig-

nificantly less often diagnosed by neurosurgeons, whereas

neurologists identified significantly more patients with

cognitive deficits. Taking into consideration that an

incomplete assessment for a cognitive parameter was noted

77 times by neurologists and only seven times by neuro-

surgeons, this might even accentuate our results. According

to the neurological assessment, 45 out of 50 patients do

show a cognitive deficit. This finding is further supported

by recent publications that report a high incidence of

cognitive deficits and the impact on daily life in SAH

patients [2, 3, 5, 7].

We suspect that the significant differences between the

two specialties in recognizing cognitive and minor somatic

deficits may be explained by the time spent on assessment

and perspective with respect to the rehabilitation conse-

quences of the deficits. Furthermore, our findings highlight

a difference in medical training, in terms of the focus on

cognitive and somatic deficit assessments, between the two

specialties. This not only resulted in the difference of

assessed deficits, but also may be responsible for a more

differentiated assessment especially of cognitive deficits.

The reduced awareness for neurosurgeons to identify

cognitive deficits might also be caused by using rather

robust outcome scales after SAH. The most often used

outcome scales in SAH are the modified Rankin Scale

(mRS) and Glasgow Outcome Scale (GOS). Neither of

these scales directly include cognitive deficits [8]. This

might influence the assessment behavior of neurosurgeons

shifting the focus away from cognitive deficits. It is only

recently that papers have been published with more

sophisticated outcome parameters including health-related

quality of life, cognitive impairment, and emotional prob-

lems [2, 6, 7]. This reflects the growing interest and the

meaning of cognitive impairment after SAH.

We are aware that training and function varies consid-

erably between the two specialties and, generally speaking,

neurosurgeons do not conduct cognitive assessments in

their daily routine. However, because treatment of SAH

patients does not end after acute care, for the neurosurgeon,

an increased awareness of cognitive deficits is required and

an interdisciplinary approach, including neuropsycholo-

gists, should be utilized.

Fig. 1 Absolute number of deficits per group and specialty (a) and number of patients with a documented deficit per group between specialties (b)

Table 2 Overall results per specialty: absolute numbers of deficits

recorded and number of total patients with documented deficit

Major somatic Minor somatic Cognitive

Absolute number of deficits

Neurosurgery 21 18 61

Neurology 31 97 147

Number of patients with deficits (n = 50)

Neurosurgery, (n, %) 16 (32) 16 (32) 36 (72)

Neurology, (n, %) 20 (40) 44 (88) 45 (90)
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The weaknesses of the study include its retrospective

nature, the small number of patients, and single center

design. Despite these drawbacks, this is the first study that

highlights the differences between the neurosurgical and

neurological assessments in SAH. Further research is

needed to corroborate the findings.

Cognitive deficits are underestimated in neurosurgical

practice. This might impact referral patterns to rehabilita-

tion, especially in patients with good outcome using the

mRS and GOS. The detection of cognitive deficits and

referral to specialized therapy has the potential to provide

benefit to a large group of patients [9]. This indicates the

need for a neuropsychological assessment to identify cog-

nitive deficits in acute care for a better triage of patients to

rehabilitation or for discharge home [7]. We conclude that

neurosurgeons should be more aware of the frequency of

cognitive deficits after SAH.
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